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(54) METHOD FOR DISASSEMBLING WASTED 

HOUSE-HOLD ELECTRICAL APPLIANCES AND 
APPARATUS FOR IT 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a method and 
an apparatus capable of easily separating metallic block 
material from wasted electrical appliances which are 
valuable resource material in order to improve a 
recovering efficiency of the valuable resource material 
from the wasted electrical appliances. 

SOLUTION: A corresponding data is read out by a device 
50 for use in discriminating the type of wasted 
household electrical appliances flowed from an upstream 
side of a system so as to determine a cutting position 
and then a position of a stopper 3 is controlled in such 
a way that a space between the cutting device 2 and the 
stopper 3 may become a determined value Then, the 
conveyor is moved until a part of the wasted household 
electrical appliances is abutted against the stopper 3 
and one surface of the appliances becomes in parallel 
with the stopper 3 and the cutting device 2 is operated 
when they are in parallel with each other and the 



appliances are cut 
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*) m^mmmm Lx&vbnTcmvgT^fkk&mttmw. 
[ss*«2] mm.m.&^mm-t^>^^k. z<omm 

Sir Sr«x.7tgS^mifi.ro«?^eo 
[SS#JS3] H}*jS2K*j^T, AfifE* h 5-^¥S©fi 

esr&s-t-^iai^ ft?###!^fc5g£i£«^sip t p>ki:' 

& 5 gg^«iPp£>ft?{«£Bo 

m#JS7] it#JS2jw*j^-c. suia^Wf^i: striae 

g®bifcjgffi-e#>5*§^\ 3 0 0mmi>6 3 5 0mml:H 

<£>gj|gr#IS:K: <fc 9 ^Lfctg<ofiftfE}fcig*<Dft£ 
5ff t> (Bi§:^^ofcr<0^«E*Srf?Jh$*5^2 
©xhs/z-it, -0(^JhUfc?n-«lSSr^J»f-t-e^2 0^J 

Eft ^(o](C^3Egri-^>4i-& 2 5 OramBTCKLfcKI 

«p o nC0#M«£Eo 

[iS*«io] it;fcjg2jc:fc5i^-c, flfrSE/ssflEatSfcfca 
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JSi: ^ffix-Tt^mfpOfil^B. 

[§i*^i 2] &mm&zm&-rz&i£^®k* :©i 

«Bi2l$n-C#fc^^@B D pOffiSiJ(c£-^^fltilE^. h 
$r^Sb^-er^^2<0^.f s'T't, WIS-* h s/^#&»cflfl 

%&mw.n& t>* m m \m fe®.m\z & <> fc ^ t sr&m-r s & 
5gi^Hp t pd5^j»T?fc-ofc*i-&, mmwm<n'&. $b 

9]»f$^^fc^igc«<D(p]$Sr^^5m5<o^^s'7• 
[000 1] 

7-5 yt&HWttnk VtcU&Uk<DftMKM-t 
5. 

[0 0 0 2] 

ogs^«p 3 ptt> k-<v&m*±&ttnk 

fttt'y^&kLX, ^Mspe^lSlSS^^W:, fcf>^ 
L^-T v n ± 5 & ^. 5rS9;H-r 5 d k £ 
tlX^Z>„ #M 5 P7-132423-§-^«l{c:«: N ^gBfo 

[0003] $ t>«^ gs^mp^^ejWffisasttiiiiiRSr^j 

U-C, #M¥5-146701-§-^»Ctt, & 

[0 0 0 4] 

[^^jjsfijfgtLJ: ^ k-rz>&m\ ^«i5)-$tt5 



3 

(D&MO o ^!j$|§fl5£6-218185^42t3iU:iiE$t0.fc 0?£Wkt+ 
tltV^ttJSt'iV^ WMHClMII ¥7- 1 32423#-<k*8tf> 
[0 0 0 5] — ^"C, 4$M s P5-146701^$aiCiEigc<Z> < fc 

[ooo6] #36910:, Ji^o^i-^r/i^n/ct) 

[0 0 0 7] 

[^)SSrft¥«:-r'5fcto<o^] WfEStoOu &%.w.&& 
b ti±wm t x. 5 r. 1 <fc 9 if/£ $ n Z . 

[ooo8] s*L<ii. mm.m&%v&&-i-zwi 

■5. 

[0 0 0 9] ±|EO.t5l-«?^$Hfc|S»-4bMt5^ffl 
(61 £ «0£EI^ fcJSIE $ ^^^SkO/iVMaB^-C^-r * 

5. *zx\ ~m^mm^ntcm^m.&ti. ^owm 
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[0 0 10] 

w^Srlfte^-rs. *£lBtt, SKi£J£fi4, 8ffiB'lI£B5 
o, SrtHS'J&mSEBeo, gg^f&OTSIB 7 o , 
✓<3£B3, ^]»riSB2S3j:0 J El^L.TV , "kv*^JiW^ 
ftia^BSr(i^-CV>^ 0 
10 [0011] gg^mp°p 1 tt> A^feS^O* U— >^ 
r 'J 7*— tfO^BSrJflVT, «Bi££eB4_b~SBA£*t 

■5. aeA^nfcj?i^mn t prjfiE^i£B4±^Ei!ib. m<i 

•5„ a:-L><II»P&liJl£fi6 ot% fi-CM&BolI*) £ 
x., ^o*£«Sj£3£B4±£^m«2;6S;fc5<sm*T-*£ 

20 [0012] m*mm 5 0 i^tfcstip" 1 <owmm 
$gt, -^(pi^«iix.ibn/c^js^oi6]#coift^itt, ei 
^L^^*j^si^Ma3SB— mm&tiZo mmmm&m 

^hy/O J?I*II;d d p 1 ©WB^JC CtcW&-f 

mzizx^xmft&mmftmzinZa 
[0013] mmftMztitc&mt. nm^nt&m®. 
30 fp]#m«^ffl^-c, &myb£$ttViWifti:&j&m.*^* 

[0014] rr-c, si^ms 1 zmmm^ftm-rz m 

SrtfjaSb, ftS0fit*^^SrB:*m-j£(ElLA:ti^<O3 
i2<Og$ 3i220tt;J:t)SliS:#^i-'5*ffi* 5 fc 

40 [0 0 1 5] £fc, fi-L>(B*)<*ffi3£B6 ococajt LT, 

§g<OtB**£m»- J: •? ft<6<Offi!3 ^(p]§r^ai-r5^jfei 5 *> 
-5„ g?^J®3£B7 OWfiaJt U-C, IsIiSKX-^ 

^5*>5o It, S9MflffSB7 0±-Cg^5r35x.fc 

[0016] &*5, ±|E(Og|^$lJ«l3Sfi 70t fi4>ffi •? 

^liSl$B6 0H, ^.-fLtS'UBOiSB-CfcS^fftt'i 



(4) 

5 

tOO 17] h 5/'<&g3f4, «fti£2£B4tf>J8i£8gtf> 

•5 <sUB««2 ^mWMSx l Sr«BA-r^gKAiS@Sr-»:^ih 

-f.5J:5KB#> ^mful £«<-1&feii$-e--Cf£lt$-fr 

•5. $S>K, El 2 li,Ttiffi©^> HA>5)I4©aj 

,&0(p]#&gS&-e#3„ rrorpl^SHKl-oVvftt, t& 
<7?3ISSCJt-*J^TSiP^-r-5„ 
[0 0 18] */c, tyW£iW.2.<omk Ut, 

ww^LWoscwwwa***. £iie>©«JW«fctt» 20 

[0 0 19] 2ktcE13^fciai 2 £ffll^TJ&^:«p t p>4 5 ife 
ffl«S-C*>-5*i'&J::oV>-CSftWi-5o El 3 lit— ttttftftS 

£ D <O^0^i* O 2 4§:£i!fe}g1$ Sr^Wl-^ L/C t 

<ot?fc^ 0 :r-c, tg<ofe»4{H!lffia»kll*:fl^£:**> 

1 att2M^i5fe?I«SWg#g15, 3 0attifcffiW, 3 30 

i a \rxmm^mmm<on. 32a ttifefUf/Bo^— 
3 3 ra^r— ?<D®u&&mt§ [us5ffl<o«i^'e^ri7*— 

*fc, 30b|JK*1S, 3 1 b HJ&TMf fflO 
^E— 3 2 b ttBfc*ram&ffl<Ofci!T?£>3„ ^tlb<Offi 

pUfp-C*>9, f4,<Ogp^«:7'7^-r^ s'^5r±<*:i:•r^>*^ 
El4-a tc^LfcJ:^, *#<WCfi#l£SB 

^KiSr^tfrott^— ^eB^ffcSo LfcA'o-r:, #8tu 

04-btc*-f-J:^ir<t<9^fSffi»^ ifcfgW&mafc 
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[0020] (a 5tt, m$mm»*i&ffifrbi-<o<SLm-v 

£J»rU «)»r<*:i t^3»f<t:2Sr#5±fa«]»r^teSr^46 
-C<Difc?H« l J4&m%* 5 ^-t--5lSffi?:5tffl(- U-C = v 

4§£\ =i>~<T4 0ltljitlct£o-C, ifcSHSH4««tLT 

flfliiSr^lh-r^. Lfc#oTf$±L/c#fg-?Oifc*g1gSl 
(4, *WEBa5^hy^3<Offlt¥ffii5:*), 3J»H£<0 

?3 2 tmw.ti:GLmf£&kti:z> 0 z.(D&mm 1 a 5 * k y< 

3 t Vfrl-ffJt Lfc^fliSr^ h •y^mMiS^^Wc l 
l* s filtil-t-5 (^--r y7Z 0 0) „ r©^h s"<1£ft£ff 
lT?^$Jxfcm#l4I/OffiI«l*S7<0 

A*»*^*m-r5«^«ift*« i 2~a#£*i, 

fj^fgl 2CD^ff-S-ffi^^»T^O$)J^B6lC» 
t5l/0$iJ»ft7^AA$ti5„ gj»r1&tf>i6W2£B 
6 f4 I /OfflW^& 7 ^-ffLX^-h s"<«ftfefi?$8£gtt 
»5 (^f^lO) , «J»f«lro^«l«« 5&m9h£ 
-fr, ftS^ v H4«J»r^?3 2lc < tO 2oO«|gr*lcM 
StLS (^.7 i s/7'2 2 0) 0 

[0 0 2 1] $fJPiSB6{4^]»fd5i^TUfc^ (^ryT - 
2 3 0) , ^2&ftffi^om*a>ktt^4:5K^»)tt£ 

« 5 zm®-rz> t ^j»fiisiT««^Wf«io»j^ 

f 6 s"«OfflW&m. 9 ^FflwejU^Jiff^g: l 5 Sr 

o) „ ^. h •ys<<D&mmm9t3.W8ii£Ttim&3:VX. 

Z> y^2 5 0) „ X h y^<3<OM»lJlJ:o-C, 2 

o(0«)8H£lJ:#»f Six*:»ciS<S l f4, = v-^T 4 Oitff 

fftl3**UJt5 (^fy7"260) „ ffi^fig^lfe 
1 3 t?^fi£Stlfc(t^-J4{t^-^#& 1 4 — A^J Six, 
i 4 <o^ft-§-tH^* J i /o»Jtfl)#IS l o 
^AASn5. ^ h s"«0$W3£»9te, \/OUW^ 

7*2 7 o) 0 

[0 0 2 2] m 7 »4, HB?^^S6*a^ $ *t/c 2 
8§8f£Lii, |Bli:<fl«.7k1«^#roi£S*-t?WgfiBiL2?r 
L 2<OBIff,S:*L/ct>«5-C*)eo w<Oia<t<9^A»i<t p 

l 2w*-+i£tt-3£co®iart^#^EL-c^5, 



7 

ffgft^<fcs$j»Hfci fc^ic^*? 1 -* yf&n-e&zw 

245 (mm) ^ L 1 ^325 (mm) 
255 (mm) ^ L 2 ^315 (mm) 

if 3 £ 5^t^r<5/ctf>lcf^ L l £ L 2 <E> ? *>2feiS*& 
Ii£ged^oSESt^a^^:^v^j£tc N iI«P#ft «9T*f k 

9b®^ffi20— 30(mm)§:JLi£Ay-t\ L =350 (mm) -CSJBrT 
(Sl^T) iS^5>Sr^Ay-C L=400 (mm) "C«JWf 

-ma aw\ 

[0 0 2 3] *fc, 03 -btt. m$H. (gW, ftfr# 

<k i bfa^e«Fftffl*^>ttffgB, 3 o 20 

4f x 3 l fifflgS^Bte**. 3 2tt«gBlH]$Gj80^— ^T- 

[0 0 2 4] B8fci. H7tlB«l:, ttfc:^ 
ffi3^<oe«L lSrWJfcU SMBOffiS, ft*T#, 4§* 

^fc5^8Hfc2£#£o B8lc*UfcL lOftflMKtt* 
230 (mm) 1 ^260 (mm) 

rir^b, -t<^^eb©lS30'-40(mni)^ai^A/-C, L =30 
0 (mm) -CQW-HxttAV*. «rt«CtHT^SE*S 

t«c?S^ffi <B**i") SS^5r^A/-C> L =350 (m 
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[0 0 2 5] «±I9.WU/c^J»rffi©LS^fflv^X. 121 5 O 

acfflm*5 £tf 2 »«8bB**ixwic»-r a y 

SiJJ8BO«»tcfi; Cr8E<t - 1 I- «fc 0 H*B«i- 
L-C^S»ac:?S1S^*2!) 5 2<S*»cfSm<t 0SV> o LfcJ&* 

[0 0 2 6] ±IB<0*a<. ^h-/^ffi«Sr»J»*-f^r 

2«*fc*e«io2a*o*B«o«ii(f*aa«r8ij« 

Safeffi«ffl<D&H*«>* h 5"<* 8a|^b/<3a(0 
StttiMfs 8b|J^h^3b(Oll«i, 16(^h 
s/ ^*JW3Stt 9 — 2 «5£ * g ttOKSU fc«) 
(OfiSfflaifS, 1 7«2<fS;t^:eS60^ij7 ;? — 
tbZo * b a tt«W«<&^a>&EHiL=300 (m 

o) ©M^HIU ^fc, ^ h j/^<3 bti«l»fmoj) 
^e>ffiStL=350 (mm) (D{Sietcg9:B-rao ^hy^M 

»3£e 9 n&mi&m^& 151^ it, 2 

»«"Cfo5^aQ&"C*)S36-OlffiSiJx— ^ 15 2 $r§lt 

^3 0 0) l-tt, L=350 (mm) L (^fs//3 1 
0) . 9J(jffl|03»cittv^fflS«>^ h yX3 a SrBBScU"C=» 

3b^gfltS« (^f 2/^3 50) o ^'J^— 

^36s^e»acB«t?«>a»& (^^300) ictt, 

L=300 (mm) i: L (^7^3 30) , ^h^^<3a* 



(6) 



^u-t, wiwwtt*tt«*jc*9 »»*»»**» 
&mmw^& i 6 &<DV}wm&&bmm<nesai\7 : 

— , * h S"*3 a h ;/'<3 b £!iE®i£ 

[o O 2 7] £t_Ltt, ^WfifcE&lfe#^ifc-?JMSt.^fc 

fctw-ffoi. 0 l 2 110 8 Ic^Lfc^—^ S:^ 

^ffit-3*-r5tfcT*L-fct,«0-Cfc5o Ell 1 — 9 
JC^LTtt, S5^^5pt9^915 (mm) , ilSMtSL 10 
1 fc L 2 WWfiKISiittO^^O. 31-C*> <5 , spiSWWfi: 

L=286 (mm) tJfcSS. El 1 2 (D 

<T — ^^Lrt±, ffi^O¥*9* s 921 (mm) , iB5£J-*f 
•T5 fflfJSP5PSlt<O^t9ji50. 27, sp^«JWffiLjBtt L =250 
(mm) i#£-5o l|tji£»WWftB L =350 (mm) W2 
*f5£ifcfI1&Wt$T, WWteSL=300 (mm) T?C0^:g»)ffi; 

5**, &®«ofI^(c£oTtt&m£±*ii-5WW* 
ll^iW^^f^ y ? &m & ft fc-f Z> Win b 20 

tt, -fix? 4 y*££*fcr3WW*2l::&JRgBj4S« 
[0 0 2 8] ?ft»«&<l¥(^i-54&^^OV>T, ei 

^^bfct>(o-cfc^, ::-e, EiroSTttJEffia^Jifc 

»bU fe±ttPfr*lifci8V^TJlfci»«>«HB«-»fc 30 
««£*ii£^fc>-r. Elf, 1 0 0 ttfl-#g*gB, 10 
l tt^^ffirtgCWg^SC, l 0 2 fiMMAS. l o 3 ttE 
ffitt. l O4M£BNHMH0tt9{tl?4AJH-?*>S. — 

3„ £.<D-gJJg<DftV*#«>i2*&dl, $aV^<Oia^3rd2, 
*i-r*#-fr*»P>fi£-5. -tr-C, Ell 4 

j*B*srw»rr*ui, &jk&±* t-rzu&u (ww* 

1) t, -77*T<< y?&±ftk-t*m*U (WW* 

2) ^»«TJ#*. 

[0029] ei 1 5 n^i-gg**a^stLfcjftai»j- 

z^-maa-tzLt *3<fco\ mrt^su-tt-rsdi 
td2(ora««r^Lfctro-cfc<5„ ::t, 50 
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250 (mm) 5L^325 (mm) 
100 (mm) S 0 S 180 (mm) 
150 (mm) ^dl^220 (mm) 
70 (mm) ^d2^150 (mm) 

(mm) Sr^lSUT, *©tfE«B*»foj!S * L = 

350 (mm) TMWW-rtxtf, ±lcMtfc5M*lS:S 

^(C^KrtSB®»:<D«x.^tt(a:E(D^ib^20~30 (m 
m) SrJLiiA,-?, ft]KJ»(K*ar-t©Wffi*»6>*tf#*l*l 
»c^8idi=250 (mm) tf>&Bf WW-?-*Ui, ±t-4kJRt? 

»c£E»«{^«:«l?>l*3*:»tett\ ffiU&«e*0>-+Ss£ 

£JW>*5S#20~35 (mm) t SIllSftMJtWSBOiiS 
%ISL-C, JftW«ttffS:-t©lS«B*»bW*L-240 (m 
m) X-®m-t*U-£&i<\ £>3Wi, JENMaRttXIK-C 
*>•), ^ro**T*^l6lco^ Affile* iPHttTNfeSo b 

ttt£fiO^Kl#20~30 (mm) i«&;&Jg£*£ 
•€r<Z>WffiA»e>**T##|6H::ffiltidl=210 (mm) O&B"? 

WWL-ct>&v\, 

[0030] r©eiertt, wscD&mmm&vjtiii'^T 

[0 0 3 1] {fiU ±IEro^Br^ffi*&-Ctt> «lKf*:i 

^w-eedJits^^i^itw, HtttS. ^r-r, «J»f(^l<0 
^JB&B<0^*Sr±»f 5fc«)<OSIlSO^flS<SrEI l 6 Srffl^^ 
-CBLT(!iKWi-5. ^iSXe^Sr, <fc 5 

tttt t>tufcffife«^^issec^sr^tf ww* ita») 
a5£^frww*2(c#8re#.5 (wwa) „ iiu ww 

(SI LfcW* 1 Sr, iia-CtftW Lfcdl(75firB-CW»r L 
"C, EEISffitSISr^tfW»T* l a t » •? (O WW* l b 
at-TS (WWB) . El-Cfi, ttC«>lcji5$ LW 

WWSrHJ£L7t4i^tr^L/cA5, HC»»-^tT^di-Cco 

TWW*l a 4rWW*l b Jc^fB-fixtfftvv 
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[00 3 2] 01711 016 T?** LtfiiSJgr 

^feo^fAM^o ^^0-c^6o not 

mmm e . i /omm^wz 7 % &m®m^& 1 5 1 m 

T#>£o 1 1 1 £ 1 1 4fl 0 5 X&PJ LfcftB 

&&*h*s<3^ mshwma. mmmm*. i/oihw 

#S 1 o t f^^(0^rAM^$:i^/c, ^»»A 

ffl»r«Bt;i#-*-S* h s/'< h v'<B) OS»«»>' 
^^A-C*>5o ^tl 12kU5tt, 0 5*^ h ;y 

i^fAtfo^o 11611 @5f(OWM 

fABff9£A^S I3t flHHHMk ra$ND 

(Da»^T^, 1 1 8f4i 1 3 <»mwMM<om&fatk 

[0 0 3 3] 018 l^T, 017 OvO^-k^lMlF 

Sffl»^rAi 1 0^«I»rBB*6O«^S:ai5o «Wf« 
Afl ^hsf^A^6E«LOffi»c:*530*-J:oT, 

1 1 tt«W A*»T«. *h-/'<A£MifcLTW«(*i 

*MBOfflr»**IWW^y-^i l 8fcJ;9«I*r*i«>» 
BMiB«t*g»t'^ ^ h-/^A€rH*BB«lU SHSM 
A033«rim*H-*. ««*2ttf¥ieiH«Lfc^hy^A 
K±9<?itU «WWlfc»i-6llt2 0««B«>IIMi* 
T*fctt«»l»T*T?0*HI«PKIttiaS:»o. -*>iMS 
*HH Will «J»«Ai:«JWr«BSr3^r7-f v 

B-r5*T<0»*MiftSo «UrAk«»fB*at3W 

B(07><y^^ $nt, ww(*2asffl*A*>««? 
[0 0 3 4] 015 l 1 7(1 a&feftTSfcW 



l£4S*5lcS»fH»-C#6. roj;9l-S5»*IW**t 
fcgjEHfci 5ri2 ogjfcrJ&B SJIWttiBn #J8r 
«AOSIifffcH«l-tr, §)8r*i^»r*iat9]»r 
ftlbl^Bttic i-ft*>"fe. W*r#ltt*hy'<Blc 

HUMlfeSt*-?* «]»fttSBO«Ba»J»v'^7 i ^i i 3ri> 

sr*f*5c a«rBoi*T«* * h <ys<B<Dmm$m->* 

f^l i 4tt^ h j/^BSrH»U-C9I««ci a frftiSO 
10 t5o «JWfAldi3*t5^ h jy^AteiWf«AO^<OSIif^ 

*8*ltB^fAi l 6^fo<^5tBfg^SrS^X. ^ 
Fy^BWatBIU ^jefmBO^^Kife-r^o ^3»r 
ffl b*4S*BH«U*:^hy^B^±9f»JhU ^»rffc 
1 aO«tU^T*W^KWFlB«ia€rfiF0 0 ^cd&, * 
hy^B&H*LT«9 0fflWf*i bO«ttlSrffv\ 7 

;* b 5/^ACO^J^Iv^^xA^^ h ^<A£|Jll£fcL-Cgj#f 
<£2£8gfctJ-r£o tit, «JBfflc2ttlHHte • »»*&iiSr 

BWi/^TAi l 6l5iJ:a«l*r#2aiil<kfflOlft, *h 

»»«fc4itx.6. ffiW*9>f ^<0»&ri <2J»rA 

4:«j»fBa:K*W^3fi4"C*>a^-C, «i»fMb<0»m 
%T^Bi> ^h2/^B«r8B«U-r8cO«Wfte«^«l 

30 [0 0 3 5] 4*5, cn"XWlWf*it-»-r*S?»»W»^ 
b Sr««^^^^iaedi t iagd2S:J^Ayfc^-c^Jtei"6 

^i:t>-C#6o "f^^*), 0 5re=atan (L/ (dl-d 
2) ) fcH£5£i-*ttf. ««f**in -&^O^i22^»r» 
0?] t ¥ff ^) i: 9 J H5 0 tit, 

^Sr«:orc**> * h iy^^^K^L' =dl*sin 
(0) <otr^>-C^]»r$rllJS-t-ntfav\ 
[0 0 3 6] ^r^>-C, Ufc 2 i&P^KfXtt. «JW 

^Sr2^ia:Et"a^^7i5^^46o ^^-e, i-&^«3 

%\\<DnM<Dj&m&uT^®.w-tz<> 0i9n 

0 1 7 ^0 i sxt&metc®mmffi&fttwwim 

B5r^^T*-5(l]te««(aoTg^l»t> fit 
^3»f^ 1 O^JRgBO^aSr-bff 6m«cOfftPJ0-Cfo^o 

^ffiBKo^+jfeS: L t di-cH*n/cg*^-Ciafia 



(8) 



t&fflSfLs -3 0 0 12 7 
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[0 0 3 7] &&W$k<»*W&* 
y = -tan(0)x+yO (©C 1 ) 

,£SryO x (2I4»(o®^O^^^^xOyO^TLfc^Og$ 
&L\ i&#x0y0Og££r£:te< o 

[0 0 3 8] iiu 

o< e < n n 

0<xO<D (#/&*&ff#) 
0<yo<H (#»Sig£) 
0<L, 0<dU 0<L* 

-?fr6o " * 

dr( 9 )/d 0 = -L • cs3(l-d/L 

{1L sn2 ; sin(0)<D2 5£, cs2 ; cos( 0 ) (O 3 fg, 

cs3 ; cos(0)<£>3^ tn3 ; tan( 0 ) <0 3 ffe Sr^f 

£ft£o (&5) <t<9dr(0)/d0 = Okf£Z>e&##>Z> 

1- d/L • tn3 = OX *) 

00 = atari (root3(L/d)) (3£6) 

fB U atan ; tan(£>ig[&83&: 
root3(L/d) ;L/d0 3*«tS:*t 

0< 0 < 0 0COP# dr( 0 )/d 0 <0 
0 = 0O(DNf dr(0)/d0=O 
0O<0<7t/2<OB# dr(0)/d0>O 

fcfca. Lfc#oTr(e)ttfl = eo^ «i/h«Srt 

[0042] */c, ^SOt-ttLTL'd: 
L' = yO • cos(0) «&7) 

[0 0 4 3] Ji(*:»tctt, L&dlt^ WifcLfc«tt£ffi 
B&tf>«JShfl£ L =350 (mm). dl=250(mm) £rfflV^6 £ , 

0 0 = 48.2(deg) 
L' = 419. 4 (mm) 

0 ot L' lcio%SSco^ib5>S:^A/-c> 0 o£40-55 
(degh L' £380— 460(u) Jri-JxtfA^. *>5^^ EE 
««S*0^ttS:Jl£»^UT, L=240(mm) > dl=210(m 
m)£rffll^5£ 
0 0 = 46. 3. (deg) 
L' = 317.6(mm) 

0£ L' lCl0%g*O^$b#£JLi£/uX\ 0 0Sr40-50(de 
g) , L ' £280—350 (mm) t i"*UJ ft V \, 
[00 4 4] g&£'II£B 5 0 Sriiig Ufc»*l*tt. 



* [0 0 3 9] mi) lCjSPOffi«SrftAUTL = -tan 
( 0 ) - dl+yO £ 9 

yO = L+ tan(0) • dl (gc 2 ) 

*fc «&2) -CyO=04::te^T 

xO = dl+L/ tan(0) (Sfc 3 ) 

[O O 4 O] £fc, r - xO/cos(0)<E>BI£fc£«9. 
(«3) SrttALT 

r(0)= L/sin(0)+dl/cos(0) «&4) 

10 Tfe^o 

[00 4 1] (ft 4) «fc 9 r(8)0*l 

• tn3)/(sn2 • cs2) (?£5) 

<* h 5"<fc¥fr) *ffb*t5«)-C. ^^^^ 
*0(OlHltet>^t>iEffll^i-ari:^-c|ts o ^o~C, 

[0 0 4 5] &fC, /W— A^T = V(Df^«?rg|ftt5 
30 5o xT^yS^Slt *«:rtttJc«|j«K*4: Lt, EE 

i: ft -5 <fc 9 fc:R« LT7 7^TI-f<^t^ 
feio wr*ttf>»&1>* EEI8«tt#JMRfcJ:oT7T>' 
»t»*tfoTJ30, £«JPttEE««0±*rcr3:« 

5J:5I^ iEffitt. g»Og*^tlc77^Hi 
50 ioV^rlE^mo^ESttT^^5ffl9§r»:^<t 9<-®Si]^# 



(9) 
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So 

[0046] ei 2 2\^T=i^^m.(D&^myji^t 

gflw^iEffi^/cWffittr^^^ htfcl.5£AT-C*>0. & 

h * 2 52 1 -r z&2>mm &&owm*i. 5 j; s ivr 

hit;Srtor t^tP^^o Ufc^oT, ^T^^ 10 
^M&gtfcOIEffi, Wffi^ iSffi^ rS}ffid®0 6S<£r 

^/cB3\ Mti.5«TcDg^-Cia^tt/cffi^ 
jEffiXHtfffi^^^WJ-Ctic £ <bt-El2 3te, 7 
T v^H^i: 7 r ^-K^t^^^^mm t <Dt£&k 

1 (Dttfro. 5J£JlJi(DiSSS:^oP3^^fc^ 
[004 7] 024S, -(O^^^bTWULfciESfM 20 

(D4$®lcJ:t)> si^^s4(0 9^*©ESt^W^*>^^W 

[0048] ei 2 5 Jinax^w Lfc^ow $r^J£-r s 30 
14, is«s^s3£fi5 1. ^um&m7 o, *h 

$/'<3SB3. «JBfK@2^5J:t> # l2I^UT^^i:v^^^J^^^a 
S4, gg^$W3£fi 7 0 . *hs^§£B3 % #HSrl£B2 

[0 0 4 9] «<£H{fe^l3£B5 lliCCD^l^74t' 

Pfflfc£&^£t^-C*>So SftM^Ifi, 5C» 
ilpfife^aaggHITACHI IP2000^ ED-604 ; 1995 

(80 / *>*TJ*3£?r ; 1994^ ; 0*J !5«cO 

[0050] wmmm* -t^wt^zft-fc^T ^^m^m 
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[0 0 5 1] fcjb\ ±EOWW"CttEI 1 KiSLfcltfMB 

ffottiv^. r osteite. ^Brffifi4#l«£K^faJ 
[0 0 5 2] £JL±»WL*i 2 ^ 

7>f^lt5^ Ell> Ell 7St^EJ2 5(c^b 

ffim&ttTzfr*m*iTztc&<Dm<bWi r> «iau3SB 6 
^5i9^gs»«i»KB^-crasEi-5o ^etx, attt-c 

(4Bt-^Sb^tb/c^ h 3 (ftm&Xhtitt * h y'< 

1 i \ t-^^b, *few^i*ift^**.&n-cwwf 

tt. Ell 7 0S«g««W»l6*l l 7lcrrt****-b 
[0 0 5 3] tA±O3HSC0^<H^^^T. 4fe«»«»»tt 



(10) 



!ftffl¥-9 — 3 0 0 1 2 7 
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0 1 ro^gii^g-^ia 2 5 (om<&w}:mm& «t o -c. 

S)»r8ii t [§]— 5pffiSie*-|fi]<o^^ro6 $ Sr^ttJ-T"^- 
S^foi, ttt, rOg££Lall N &JRtSa5^* J 5t 

£ Lall- LheadKf&HH? UT^]Kr<Sr^lSS-f-5o 
[0 0 5 4] 

•So 

[11] gS^HcS«?^BOv'^xi».1S^I2l 

[02] * i- yy<±>-»ym.m<osimm 
[0 3] flESWoti&tBi 
[04] ^fs«ro^)»f{a:e^ia 
[las] &mmt£#&m»m<oi'*7J*mi&<a 

[0 6] 0 5(O->^.xA^-r^E&^SiJP<Ojjgtb0 
[0 7] 2«5£ifcf|I«£fc*hr SJfJEMRfiaiStx-* 

[0 8] ^eKiacfflm^^friWjsraPsaa*^-^ 

[0 9] * h s/^!IEKj->^xA^0 
[0 l o ] * K s/^<fgib7D— 0 
[011] 2«*ifeffi8&ld2*'r<5«J£raiiBtt: 
[012] ^etbffi;SHS(c:»-f-5«fJ£KPSH: 
[013] ^j*wm^0 
[014] Jft®«(D^]®r^tt§i.^0 

[0i5] Xif&mzM-tzmwL^mmfcT-? 

[016] }ft@£*2SP^]»fSi^0 
[017] ^«2&(Sg«J»rv'^7 1 A«|fig0 

[018] &j&m2fkmnmx/X7-j*m«)VLww 
[0i9] Xij&miztt-rztettibvimvimm 

[020] ^Ta >-^^MSW«it«^0 
[02 1] ^T3>^^MS<O^^«^0 

[02 2] ^T^is&ftm^tt-rz>tvi&-* : i£7*^i' y 
tt 
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[02 3] aiT^^^ttl^T^ieSir^^-tetfc 

[024] ^r = ^*H&§i$fae<a0 
[02 5] ^T3>^^®#^3£B<^;*^«?fi£ 
0 

minium] 

1 1 a -2lf5a:ifc8gffiOgflCgi5, lb- -feS 

Sbifeffi«og#efi, 2 •••gj#r$£tf>2Jtf>{£B, 3 

ft^h^S 3 a —££&sftMmm<06Lm.&:2>7- Y V 
3 b ■■■2i®&&mmm<OtilM&:lb?' Y V'<. 4 — a 

io >-<T. 5- -^»r«wi*f&ttS«?, 6-«Wf«oiW»* 
S, 7 •••i?D»r«<aflJP£filc*H-5 i/OWP«, 8 
h y^cDSEgbttMS, 8 a h l <£>SEitrtJ8Mf?, 
8 b - O*. h j/^2roiEl«)m«v 9—XYv'«OfflW*£ 

B. i o • x y y ^«o«w»3fiB»-*#i-a i /o«»# 
& x 1 1- * h ymmm%-£M^&. 12-1/osi 
^#&7i^-r^m^«i^, 1 3-«nRfmb«B 
(§^^;#s, 1 4 ••• 1 /o*jffli#is: 1 0 ^M-ram-§- 

SEft^S, 1 5- -SiJffli^Be h s//<SiJ»H£B9<7>K 

20 • ■2^t±^m<om^—$ r . zo -$L&mmmm<n 
j*iwt*tt*«s 30a ••• 2 m , 3 o 
b-2ra^ffin<Da«,7Mtf, 3 i - ••^e»»cfflttto«rsiJ 

0«&tt. 3 1 a-2«5£&ffi«<afc««0«5«U 31b 

■ ■ • 2 waafc?sis©j!jtzkwiH]*5ttu t&jfcjsn^ 

WgBlsHEJB*— 3 2a • • 2 W;£ife?S1&<D2fefiHf ffl^e 

— 3 2 b - ^W^&^WJ&TMfffl^— 33 • 

l 0 0 •••feiKN0l-#ff{ttfi* 1 0 l-#j&J*F»igi5<Og# 
gB x 10 2-?ftlltrol«t, 1 0 3 •Jft«*<OEBte 
30 m. 10 4"-ft]R«BBIfiM«»HO«l9«»tA*«, 11 
O-ffl^AJBOBttfMWS'*?'.*, l l l ^fy/< 
A»^Sbtel^lv'^-7 1 A, 1 1 2 - -T- Y y/<A©8ttM 

tri«»^7A, 1 1 3 ■■wmmBm(Dmw>fflWi>'x 

TJ*. 1 1 4 -X h ^XBO^tbSiJffll^xA, 115 

h 9fA$Bo»Mflr^A<HiP<>^7A« 1 1 e - -m 
vft&&mmmi<'*- j r-i». 1 1 7 —iaii&mmtt%&9hi3<o 

m-fb^M's^T-i*. 1 1 8- -l 1 7 lJL*H-5KS&ffc)tti{t 
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